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DQGRQHPRQWKWHVWUHWHVWU UHOLDELOLW\DQGIDFWRULDODQG
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UV ZLWKVWDWHWUDLWDQJHUOLIHVDWLVIDFWLRQDQG
VRFLDOGHVLUDELOLW\DQGKDVEHHQWUDQVODWHGDQGFURVVFXOWXUDOO\YDOLGDWHGLQVHYHUDO
FRXQWULHV$*HUPDQWUDQVODWLRQZDVGHYHORSHGIRUWKLVVWXG\ZKHUHWKHSULPDU\
WUDQVODWLRQZDVSHUIRUPHGE\WZRELOLQJXDOUHVHDUFKHUVIDPLOLDUZLWKWKHWRSLFUHODWHGWRWKH
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SHUVRQVZKRKDGQRSULRUNQRZOHGJHRIWKHLQVWUXPHQW7KHSURFHGXUHZDVFRQGXFWHG
DFFRUGLQJWRSXEOLVKHGJXLGHOLQHV$QH[DPSOHDQJHUDIWHUWKRXJKWVLWHPLV³,UHHQDFWWKH
DQJHUHSLVRGHLQP\PLQGDIWHULWKDVKDSSHQHG´$QH[DPSOHWKRXJKWVRIUHYHQJHLWHPLV³,
KDYHORQJOLYLQJIDQWDVLHVRIUHYHQJHDIWHUWKHFRQIOLFWLVRYHU´$QH[DPSOHDQJHUPHPRULHV
LWHPLV³,WKLQNDERXWFHUWDLQHYHQWVIURPDORQJWLPHDJRDQGWKH\VWLOOPDNHPHDQJU\´$Q
H[DPSOHFDXVHVDQGFRQVHTXHQFHVRIDQJHULWHPLV³,DQDO\]HHYHQWVWKDWPDNHPHDQJU\´
5HVSRQVHVDUHSURYLGHGRQD/LNHUWVFDOHUDQJLQJIURP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WRDOPRVWDOZD\V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7KHWRWDOVFRUHFDQUDQJHIURPWRDQGKLJKHUVFRUHVLQGLFDWHKLJKHUDQJHUUXPLQDWLRQ
,QWKHSUHVHQWVWXG\FRHIILFLHQWDOSKDIRUSDWLHQWVDQGFRQWUROVUHVSHFWLYHO\ZDV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QRWDWDOO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GHYHORSPHQWDQGIXOILOOPHQWUHFUHDWLRQDQGLQGHSHQGHQFH7KH*HUPDQYHUVLRQRIWKH
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Į 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KHDOWK\FRQWUROVDPSOH360LQYROYHVGHULYLQJDSURSHQVLW\VFRUHIURPORJLVWLFUHJUHVVLRQ
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UDQJH±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WHFKQLTXHVWKDWKDYHEHHQVKRZQWRRXWSHUIRUPWUDGLWLRQDOVHTXHQWLDOPRGHOLQJPHWKRGVDQG
WKH6REHOWHVW352&(66DOVRRIIHUVWKHDELOLW\WRWHVWPXOWLSOHVLPXOWDQHRXVPHGLDWRUV
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RQPHQWDOKHDOWKDQGTXDOLW\RIOLIH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DQJHUUXPLQDWLRQPHGLDWRU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UXPLQDWLRQWRWDOVFRUHVRQSDWLHQWFRQWUROGLIIHUHQFHVLQPHQWDOKHDOWKDQGTXDOLW\RIOLIH
0RGHOVZHUHDOVRUXQH[DPLQLQJWKHPHGLDWLQJUROHRIDQJHUDIWHUWKRXJKWVUHYHQJHDQJHU
PHPRULHVDQGXQGHUVWDQGLQJRIFDXVHVVXEVFDOHVRIWKHDQJHUUXPLQDWLRQVFDOHDVPXOWLSOH
VLPXOWDQHRXVPHGLDWRUVRIWKHSDWLHQWFRQWUROGLIIHUHQFHVLQPHQWDOKHDOWKDQGTXDOLW\RIOLIH
2XU360VDPSOHVVKRZHGVWDWLVWLFDOO\GLIIHUHQWOHYHOVRIHGXFDWLRQDQGVPDOOYDULDWLRQVLQ
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
WKHVPDOOHVWGLIIHUHQFHZDVREVHUYHGIRUWKRXJKWVRIUHYHQJH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RXWFRPHV)LJXUHVKRZVWKHSDWKPRGHOUHVXOWVIURPWHVWLQJWKHPHGLDWLQJHIIHFWVRIWRWDO
DQJHUUXPLQDWLRQ7KHDQJHUUXPLQDWLRQWRWDOVFRUHPHGLDWHGWKHGLIIHUHQFHVEHWZHHQ)06
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 7RGHWHUPLQHLIDQJHUDIWHUWKRXJKWVDQGDQJHUPHPRULHVZHUHLQGHHGWKHPRVW
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UHODWLYHWRKHDOWK\FRQWUROVDQGWRIXUWKHUWHVWWKHPHGLDWLQJUROHRIDQJHUUXPLQDWLRQLQ
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EHLQJDEOHWRPDQDJHEHWWHU2QHVWXG\RIWKHDQJHUWDUJHWVRISHRSOHZLWKFKURQLFSDLQ
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5)&%7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KDYHEHHQGHYHORSHGDQGKDYHEHHQVKRZQWREHHIILFDFLRXVDQGEHHQZHOOUHFHLYHGLQ
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H[SHULPHQWDOGHVLJQVDQGPRGHOVLQFRUSRUDWLQJFRPSHWLQJPHGLDWRUVDQGRXWFRPHV
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ZKHQWKLVDQJHUWXUQVWRDQJHUUXPLQDWLRQWKHH[SHULHQFHFDQOLYHRQFKURQLFDOO\IRUWKH
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